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[ 1 ] iJ' n y iifE^ c D N A ^m.^&A.fmmi. 

[it*]a2] ^nya&?c DNA*JW0 9 8/2 9 5 

4 4 t^iaKo^fbPMitfK^ c D N A-cfe s , m^m i 
[ 11*11 3 ] ^ Q y ars^ c d n A^iia^os^ 1.2. 

=Sr*ftT-Cv ^^ y U ^ D N A-C* 1. ft^JS 1 IS 

[IS*IB7] ^nyilfe^c DNA^'>^;PX<^'^- 

[0001] 

<i^ii^-lzmti>i>cnTh^. i DPSBtcii. iJ'nya 

mi'izitm^ti^!m\^&mmimcofcib(7)mm^D n 
A ^ ^ tf ifeJi^ 9^-mmm^m-^±fz mmmi^zm 
^mm<nhhm\Mmz&^L. trnm^^m 
m) . tfziA^c7):\mi,zm^:ib^^m^tyjm. Wj 



mizm\^^mmmfmt3^t/^iihi,zm^-^^m.mt'<^ 

[0002] 

^)mr^t t ^^xizmM^^tm^tiB\^i^z^ig.mm 
3 as 4 Tum^co-^^x t mmiz^^~ti> ^ 

^ CW09 8/2 9 5 44. Nature, 390, 45 (199 

7) ] . y ilfs^ <73cDNA^j»$ff ^> . a y fifs^ 
:^y°7^ i^yy<7im^^izi: ^2^<7irmkim'¥^fi.. 

e^-t-ii6. ^^nyae^^cn-K^tL-^gasri^nyg 

[00 03] ±ia2M^(7)mRNAt'rJ-K$ixS^'nyS 

y3 - ^'VUr? i^i'-— ^f tCffllltt^W':) 2 K y -f y ( KL 
1, KL2) j;D«RScS^XTt^l>o itLtC^tfC. ho-ii 
<^mmt. N*Sc7)S/i/^;HB^JfMJitKLlH^^yM 

X'hh^hif^Mht'^^Z^iXfz i^icx-hew. Biophys. Res. 
Commun., 242. 626 (1998)] , 

[0004] ^uvm\^'^^mtm^^£^itmm^\^ 
mz-tmi^^. ^ n y m.&cr)%Tmm.± t. tzm ^ mz $ 

^tLTViiS CNature, 390, 45 (1997)] , 

[00 0 5] ^nyv>xt^'nya^s^3Sh5y>?. 
jtfe^ cocDNA^ta;^».ji^:^ir T y ^ ^ -^ffl 

v»T a y v'^x^rt-C^' nyse*^l$-if ^Hii^ 

izi: y) . ^oy v^x^Org^tffi^flffii^i^Ki^afiaSfi 
i: . y aygao«sg^^tcEfe*-f-^fef.<7)?& 
M'bj&>c^^g^fflt^TyoyilfE^^it5S-r'l.<i 
i;tJ;05SlS.$n..S.<Ii:3&i^i®StLTV'>|, [Nature, 39 
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0, 45 (1997). W098/29544] . Ji.»l*lft«(i. F^MS 

p< 'J A V Jfll«F^Ai*ii^^aiS^^i;'Wf ^>ix 
X ^' i?' ^ > i^'y H 2 ^>^)>'tt ^ilT V> S , 

[0006] No{i. '^-ff^mMosatn^^tcr-fe-f/i^ 

^mmz^mKmti^^thzt CNaw, 288:373 

(1980) ] i 0Jfll«rt*i*JflL«5ffi^iai=- ( EDRF ) CO 

-^^P* (Nos) *iL-T;k=^-:/&K-fbLTj»iSI§ 
5— ir'SrvStt-ft L . c GM P ^±iJn§-ti:ifli'g 

im.liZmh. NOStC{S, WgMNOS (nNOS) . 
F^&SNOS (eNOS) . j3 itXf^^SNO S ( iN 

OS) CO^^COT-^ Vyt~J^C0^^mni^Mz^tl 

•9 2 OmmHg^<^:Sii;;f)^^,. mfi'^SSKf^COmW^Z 
^^tltz [Nature, 377, 239 (1995) ] « 

[0007] ^coi 0 iz. sssL'^jf^^mmb ^Amm(^m 

±-t^sNom.tcDm^zim-m^j:mm^h ki . nocdm^ 

oimm. t=5ri' ^ a t tc^^Jgt* i. cot-\ n o 

^m.mm^LJ:o t\>^^m^imm^mi>zmm^iix\>^ 

li-Wtm^zf^^i&^itcosia.'^timRm^m^^ i i: t~ i 

O^fiofLTV^^ C E'^COS)t«J';^ 189, 517 (1999)] , Z 

#tt#SRJS^JgMC}i[^ L T 1. 1 . n V afe^ 

»>^'S=fifc;5SR]E*^'ffiTtTV^|,„ tfz. sE'^^^Xiz 
Jt<^ c? y afg^ ^?)^?g*iJ^^:5]HcffiT t T v-i-g, ^ n y 
*::^Jii*fei;5IRJiG*>^'ay-5">x@ 

M t jai=l*)i^cO«t^ t c0^tc{i:fflM*J^i Sit ^^'^iSS 
^tlX^-^h CBBRC, 248 , 324 (1998)] , ill^tC. jEM 



y , ^'oy^-f-D-7'>,X(7)jtti«rt^coSig*^'iE#v^x 

tUtSJKt-tT-IIIffi-r-l. CBBRC, 248 , 324 (1998)] 

MJ: O^'oyafK^^. 4/iii^'nysa^K^LTiO 
[0008] 

[^0e>6>jB^LJ;ai:t--&ilffi] *jIilE, WMS^C^^^ 
[0009] 

[0010] immmyi^ ( i ) - ( i o ) tcra-r 
\.zi.hmm.^^%t.tz\t'm-thf^>h(7>mm:mm'^. 

(2) ^'oyjifE^c DNA*nV098/2 9 544tC 

leao^-ftjfPMjifs^ c D N A-c*^ , 1 mmj^'^ 

( 3 ) a vm^f c D N A3&>ie#iJ#-t 1.2.3.4 

-r-l>DNA. aT^^fiigDNAtXby^yxVh^r^fr 
TTVN-f T'U X-th H^KXhh 1 i£«^<7)E^SJiSc 

(4) jfc«rt*ffitg^^fl:tcj:Sm?;&^'. ftJiiJI. ti)M51 
( 5 ) ffi^X.-^^^-^'. ^'nyjlfE^c DNA^T^ 

^9~^zm.m^A.fii:,<nxtyh\mm,<^msmm, 

(6) '>-<;l^X'<^:^'^-*i. \yyx2i^A}\^X^9 9~. 

(7) ^?ayafE?-c DNAS:i^-<;kX'<^'^'-tCffl^=». 

(8) \y 4 )i'X^^ 9— ^ 
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(9) i-^em^^v^-riv^bAzsimc^MMm.fS.mi. jfliw 

(10) ismn^mmmit{z]i.h'mmtiK mus.. wim 
mwmt- i^ti:hmi)-h mutt h ^m-c- tyh^ m a«to* 

[0011] 

D N A ^ffi;^^a=^/i^I^i.'<i^ :5'-o*^M^^^-c■^ 

^ . JflL«l*lftMg*Mttc J: ^ «FJ^»oiiilL«lt!l t fc{± 
[00 1 2] ^'DViie^c DNA 

-) ^m,^h^):.ifX:%hit^^ ^oyafEl^cDNAir 

^^}V7mi^ '^^£hm<r)\^-fivh-^mzmth-^^iv7. 

'^A )V7.Y^i]-^Y'Cxy<.9 9— [Fender et al., Nat 
ure Biotech. 15:. 52 (1997)] <ni.ot£'^ 

^;~Mzm.^-^h^fz'<^9 9- mut. ^yy-i-^A 

[0 0 13] mL\tr'fJ^A)Vy.^^9 9~h\^Xm 

(i) i?nyafE^cDNA2r-i-Offl^;t3XS Kc^^^ 

A, t3j;t^M^UA#Jp>-i5^-^;P'&#;2^. §/i>tcElA. 
E 1 Bat^'E3Sr:^^t7t5MT7^V'^^;l^;^^VAD 

NA^-^tfit:^)WSLV^<, 

[00 14] i^nyfifE^c DNA^^A-r.g>?"^rt<^n 
X5 H ^: LTpAxCAwt CNucl. AcidsRes., 23, 3816 (19 
95) ] mifiMfhiXh. :?'nyaei^c DNA<t tT{± 



WO 9 8/2 9 5 4 4 tiatt§#i7tD N A-C'&tlKMtl 

t£VK 9.mW3VcLX\i. ie^J#-f-l, 2. 3, 4io 
SDNA. 4f^{ifSDNAi:Xh uy>>xy h=5r^f1^T 

-cvN-f y u r>f x-r-^ D N A^;c>^3!){f ^>ti.^ » 
[0015] :lz.x\ X h u y i^x y b^'^frTTVN-^ 

y D Xisrtg^rD N A i; ii. S^OS-f- 1 — 5 COV -^-fti 

ti^xm.^fLi>m.mm'\^^-th d n ASrru-yi; l 

i*c7jDN A^aS-fLtfc^ -f yP^-SrfflV^T. 0. 7 
— 1.0 momWsf- V U -^AffitT, 6 5°CTVN>f y'lj 

^•^^2-iX3ySrff-?fcf*. 0. 1— 2miiM<7)ssc 

m& ( 1 fgmS£7)S S C?^?gOffl)j!c{i, 1 5 0 mMJg^l: 

^bU-^A, 1 5mMi?xy|g-^bU'>Aj; O^S) ^ 

IsI^T-S § D N A^$)tf ^ <r § « ^N-f 7''J 

-tf-i^ayji, ^t'^.a.^-- ^D-ri>-:J'm2jiS. 
b-yh ■ TuV-i—iVX ■ Ay ■ ^l^^A^— ■ ^N'^:t 
ni^'— , DNA Cloning 1: Core Techniques, A Practica 
1 Approach, Second Edition, Oxford University (199 

5)m\,z%m^fix\-^h-}jm^zmt.x'^o :ih-h^x-^ h , 

J\A f A X«\m^^-D-H At LXS,j^mzl±-, FAS 

T^m\^xtmLtzh^^z.m3mm. 2. 3, ah 
iii/ 5 x'mi^ixhi&mLmt'j'-t£< t i, 6 0 xmicom 

|5ltt^*-f-§DNA, *T4L<(i:8 0%Iil±cOffi|5lttS- 
^-r-g>DNA, L<i49 5%JiUiiOffi|5ltt2: 

*t"'l. D N A Sr fctf !> <! b i)^Xt' h . 
[00 16] ^fe. yr—-J^ T^XS h\ DNA. # 

HSIf^j^irV^PfiD . Molecular Cloning, A Laboratory Ma 
nual, T. Maniatis^>$i, |g2M( 1 9 8 9) , Cold Spri 
ng Harbor Laboratory (lilT, ^rl^^j.^ — ^'O— 

m2mt^-t) ^z%-m<^-^m^z:mt.x'ii-^tz. n^mzi. 

-TOBft. i^ayaS^cDNA^Si^-f-lxIfctciOffl 
(i i) ay mte^ c D N A^#tfffim;cr7-V -^-f 

CProc. Natl. Acad. Sci. USA, 93,. 1320 (19%) ] T 

[00 1 73 mi^m\,zmi)x^mLti9x3vm^^c 

DNA^'^trlIjtx.3X5 \^tmUf'E<z oT2 2 I l,Z 
J; Oroilf^ixfcES, El A. E 1 BS:^#,Lfc5Sr 
xy^f-^ybXAdSdlXDNA CJ. Virology, 54, 711 (19 
85)] t^a^L, 0iJi{f UyB?;^?/l'j^'>i.ffi^UiK7 
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jL^^syvy-y-^f ¥±tt ( 1 99 96) D ^fflV^TE 

1 A, E 1 Bmii.^^'^tjmm^. mufii Mif^^j* 

2 9 3MCJ. Gen. Virol., 36, 59 (1977)] (C^A 

X9u VwBcf c D N A ^-S-tffflM;t Tiry^A IVTM 

[0018] '^hfifzmWL-h-^t^^mLTf/'^AJVxa:, 
D N A j; Dtttti L . §iJPfig|fg. M;c{f X h o. I 

(iii) m^xST'fJ-^A)VX(nm'm 
'i^i^lxfzm^Tf J-^M^xa^^^ MtmUim'rU. 

CJpn. J. Med. Sci. Biol., 47, 157 (199 

4)] 2[i]iOS'f[:^^'^A^Si3ffitcJ; i^ftM 

1 0%i5'"'U-fen— /kSr-^tfPBS, lO%:7'U-fen 
-/P-SrAtfHEPES-MgC Ij,. 1 0%^y-feo-/l' 
S:-^tfHEPES-EDTA#tO}§MT-^}Sf*. -80 

(iv) ^'nVit^K^cDNA^-i-tfffif^xrxV^-Y/L' 

( i i i ) t-f# ^' n y ilg^ c D N A ^ ^JM-f - ffi^ 
;l ^ )V7Amik^m\W^ L T U -fe o S: L . 

BEiSM^T^b bN I DDM ( >f >'X U y#ficT?M 
liS^lH ) {zWrn^tzmm-^^^-tO tsuka Long 
— Evans Tokushima Fatty (OLE 
TF) CDiabetes, 41, 1422 (1992)] (3 0® 

m \>z'mmzi.'o. ffl^i.'>-<;t/x5xi o^p f u?r 

[0 0 19] mo>^A}\'X^9 9~^m\^h^.X.'^A 

)vx^'7^-<n^'m±. ■^A)v%.^im.^h^yn9m. 

(^^^.x^-^'n--y^-|S2l(g^ri;"*#BS) ^ffli^ 
[0020] Wolff ed. , Gene therapeutics: Methods 



and applications of direct genetransfer. Birkhaeus 
er, Boston, 1994; Kaplitt and Loewy eds.. Viral v 
ectors: Gene therapy and neuroscience application 
s. Academic Press, San Diego, 1995; Liu et al. ed 
s. , DNA vaccines: A new era in vaccinology. Annals 
of the New York Academy of Sciences vol . 772. The 
New York Academy ofSciences, New York, 1995; Glu 
zman cind Hughes eds., Viral vectors: Current comnu 
nications in molecular biology Cold Spring Harbor 
Laboratory, New York, 1988; Roth ed. , Methods in 
cell biology, vol. 43. Protein expression in anim 
al cells. Academic Press, San Diego 1994. 

tm^rLh--:>hh^Mi^ti\;l±.a-)imh-mzm.-^ 

m^\^<rinm^m>^zii\^xmuhfih^M.(r^u'mz 
x^^Lfzmm^mhLx^-ttmm^L\^. w- 

hT^i-y'^ ymco7m-i&mc^)7\<.mBmzmm ttzmmm 
^j:mmim^^hrLi,. tfz. m\mmi±m^^mziSi 
-^if:hfzi^comm^tm'^mitmcDid^j:. mmmmiz 

mmmzm'^^j:mmizmm-$'^xm\^tzbh 

X^ h o 

[002 1 ] ik^mm. ^^ic^^LT»t^m6^^t 
&^^hwh a b t^x^ s , tk^wmt Lxii. mM 

jrtxd/o -y T^jw J: 0 t^mj^mmt. ^k, ^ a it. y 
;wb>-;p. mm'^mw. Tr^^)y-^vyy^}-n-)v. 
Tn\f\yy^'-'va~/i-w<^yv=i-f]^w,. ^tm. ^'J 

— 7' Jill , ASjtil^ H'coiim. . p - b K a ^ iy^MMM^^ 
X7-/]MmcomsmL Xbo<U— 71^— 

5 y hmcr>yu-'><-mmi:miinmt Lxm^^xmmx 

\<'ym. i^aH. •?y~h—ji'm<^&Mm. -fyyy. 
Tfu^ym-r b u ^J^m<7)mmi]. x^r u ym^^^ 

i^'^A, ^)V^m(^i%-lKM. b"-;PT;b3-;l'. b 

^WMMb Lxmv^xwmx%h. 

[00 22] imu^H-^zm^^xmmt lx\±. ms 



(6) M2 001-72607 (P2001-72607A) 



fz. ztL(^cr)^mnmizii\-^xh&nmx-mmmt lx 

iifS. m^^S.Aimmt:Kl^^ Jl^^^-^^-tLXlO^—l 

D N A ^m&^imiojjmi:m\^xsMi,zik^'th z t 

a^jyco2:d^j:i^&^itfk'Wmm^tk^LX. ^co 

S"ffi-CS.S ClS^cO^i?)^^ .18 9, 5 17 (19 9 
9) D . 

[00 23] 0,T. '^-f LTt b5^<7) 

r-rV-^-f/PX (Ad5) ffl^jitfsfe^ t tT-7'> 

fc I DDMti^{Kt^CilHffi,^^t"0 t s u k a L 
ong— Evans Tokushima Fatty 

(OLETF) ^yhcoskmi^^m^ii^mLfzimm 
\'^x^^m^mi^mizmm-ti>tK :^^mit^tii^<7:>M 

[0024] 

(X^i 1 ) -e-^XEij*^ n y 31fE^ c D N A ^-^tfffl^i. 
Tt^V '^-^ /PXiO'ftSWX^WtCjiH^iicT):^;^ C Pro 
c. Natl Acad. Sci. USA., 93, 1320 (1996)] \iZ^'y 

7°5XS b'pNKM 1 0 1 ( PERM BP-576 
5. W09 8/2 9 544) N o t I i VXb a I 

T'-ronf t . ^i^titzmmm^i^ti 3. 1 k b btk-^ dn 

A Blunting kit tCiO, W^SS^Tif-ft 

Lfz. 

[0 0 2 5] MifM-3jugfcE3. El A. E 1 Bffifeg 

—(Ty^y-'yy'xi^ — y— (C AGTn^: — ) Sr-g-tf 
nXSKpAxCAwt CM^ilfjNucl. Acids Res., 



23, .3816 (1995)] cOSwa I Bt>V 1 g i: *T4 D N 
A 'J ^— «f 2 0 1 L , t T 4 D N 

A y Ir'S: 1 mSMi.. 1 6°CT 1 S^ra^g-^SJiB^ 

'i^-ifz. 

[00 26] fgU;<?'— €K^BitS.t^'Gigapack II XL Pac 
kagi ng Extract (StratageneftK) SrfflV'iT-fyb'hn 

y>f.y^_j/y-/ (in vitro packaging) ^fi'l'K 
/2::7r-i>"Sr:^MMDH5« [J. Bacteriology, 170, 611 
(1988) ] ^Jl^^-ti:. fiM^axS KSrffi#b/t. 

K(ny''u^-9-\<zn-th^^(nmii,i. K^B 

_aniHi -c-wiff*, 1. ^\^\i<m)k^m^-th^h 

[00 27] ^<7)j; dtcLT#^^X>tr?XS H8// gi; 
_EcoT22It:j;i9 Wif §#1/^ E3, ElA, ElB 
^X«L/i5MTv''y'^-^;l-;:?.Ad5dlXDNA CJ. Virol 
ogy.,54_, 711 (1985)] 1 ju g J: L , CellPhect 

Transfection Kit (Pharmacia BiotechftM) 5rfflVK U 
>'M;^r;^i^•>AffiT^ b M^?ieEb*2 9 SM'vf 

^-^-iT/l^i^y-X, 4, 43-58. ^±a(1994)D tfa! 

V t ^ ^ /ux \^fz . 

[0 0 28] W^t.'^-MVX^^ ttyff^>cOi-ffi CJp 
n. J. Med. Sci. Biol., 47, 157 (1994)] tCfifVi2[lI 

<r>m.\YM iy "^i^mm/smz i o »» l . i o y -feo 

-;PSr-^tf PBS xmmk. - 8 0 °Ctcffi# Ljfififgffl 

<50:tr5£ CJpn. J. Med. Sci. Biol., 47, 157 (1994)] \iZ 

X^^LXV^h^hi^fhfj^-^fz, 
[00 29] (1^2)1^1 

mmkmR^\^x^^}^xi-)v^w^\^. ^a^ig* 
ffi^i. ^ 4 )vy. ^wz . mm. m-^yy^v ysssrm^m ^ 

WfJ. Lfz-mM^ Lisb-f-O tsuka Long - Eva 
ns Tokushima Fatty (OLETF) y 
yh [Diabetes, 41,. 1422 (1992)] (3 0®!^) I,zm 
mzX'O. ffl^X.'^-f;l^X5Xl QSp f u^ii— 1113 

mmik^Ltz, ^coisft. y 'yhc7)i!sij±imik^mxi± 

15 6. 3±4mmHg ^n = 8) Xh'^'fzhmK tk 
4-MlZt^^^XI,±l 39. 4±7mmHg (n = 5) teSC 
m^tifz. 

[00 30] (Tg3)I^2T-#^^?tOLETF5>y 
h l,Zi- h U ^M.^yh^<;)^}z^-}]^ ( 5 0 m g/k g ) 

^mf&t^&^Lxmmm. mmt:wmLxmmi^mt: 
mm^i (3mm) , mimxfzmu^mK (±mmv 
yy') ^2 3p:oxf— /i^v-i-v-orHltcMt. >rii^ 1 

0 m 1 <7)K rebs' bicarbonate 
C120mMNaCl, 5. 2mMKCl, 2. 4m 
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MCaCla. 1. 2mM M g S O4 ■ 7 0 , 25 
mM NaHCOg, 0. 03mM Nag-EDTA, 1 
1 mM dextrose(pH7. 4)] tcff t~o 'MM 

3fe"<7)ffit;iBiochera. Biophys. Res. Conunun. , 248 , 324 

(1998) i.zimco:fjm(.^m^:n^^tmiztm^h . i^m 
^mLxmmLfzt^xmw^^. (oLETF)^yb 



tcMLT^MB^OLETF^ YX%t^ 7 ± 2 %T^0J^>3t/^ 
[003 1] 

[0032] 



[0033] 



Sequence Listing 
<110> KYOWA HAKKO KOGYO CO., LTD. 
<120> NOVEL METHOD OF IMPROVING ENDOTHELIAL FUNCTION 
<130> Hll-127 
<140> 
<141> 
<160> 5 

<170> Patent In Ver.2.0 

<210> 1 

<211> 3163 

<212> DNA 

<1> Homo sapiens 

<220> 

<221> CDS 

<1> (9)... (3047) 

<400> 1 

cgcgcagc atg ccc gcc age gcc ccg ccg cgc cgc ccg egg eeg eeg eeg 50 
Met Pro Ala Ser Ala Pro Pro Arg Arg Pro Arg Pro Pro Pro 
1 5 10 

ccg teg ctg teg etg etg ctg gtg etg etg gge etg gge ggc cgc cgc 98 
Pro Ser Leu Ser Leu Leu Leu Val Leu Leu Gly Leu Gly Gly Arg Arg 
15 20 25 30 

ctg cgt gcg gag ccg ggc gac ggc gcg cag acc tgg gcc cgt gtc teg 146 
Leu Arg Ala Glu Pro Gly Asp Gly Ala Gin Thr Trp Ala Arg Val Ser 

35 40 45 

egg cet eet gee eee gag gee geg ggc etc ttc eag gge ace tte eee 194 
Arg Pro Pro Ala Pro Glu Ala Ala Gly Leu Phe Gin Gly Thr Phe Pro 

50 55 60 

gac ggc ttc etc tgg gcc gtg ggc age gcc gcc tac cag acc gag ggc 242 
Asp Gly Phe Leu Trp Ala Val GLyser Ala Ala Tyr Gin Thr Glu Gly 

65 70 75 

ggc tgg cag cag cac ggc aag ggt gcg tec ate tgg gac acg ttc acc 290 
Gly Trp Gin Gin His Gly Lys Gly Ala Ser He Trp Asp Thr Phe Thr 

80 85 90 

cac cac ccc ctg gca ccc ccg gga gac tec egg aac gcc agt ctg ccg 338 
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His His Pro Leu Ala Pro Pro Gly Asp Ser Arg Asn Ala Ser Leu Pro 
95 100 105 110 

ttg ggc gcc ccg teg ccg ctg cag ccc gcc acc ggg gac gta gcc age 386 
Leu Gly Ala Pro Ser Pro Leu Gin Pro Ala Thr Gly Asp Val Ala Ser 

115 120 125 

gac age tac aac aac gtc ttc cgc gac acg gag gcg ctg cgc gag etc 434 
Asp Ser Tyr Asn Asn Val Phe Arg Asp Thr Glu Ala Leu Arg Glu Leu 

130 135 140 

ggg gtc act eae tae egc ttc tee ate teg tgg gcg ega gtg etc eee 482 
Gly Val Thr His Tyr Arg Phe Ser He Ser Trp Ala Arg Val Leu Pro 

145 150 155 

aat ggc age geg ggc gtc eee aac egc gag ggg ctg cgc tae tae egg 530 
Asn Gly Ser Ala Gly Val Pro Asn Arg Glu Gly Leu Arg Tyr Tyr Arg 

160 165 170 

cgc ctg ctg gag egg ctg egg gag ctg ggc gtg cag ccc gtg gtc acc 578 
Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val Gin Pro Val Val Thr 
175 180 185 190 

ctg tac cac tgg gac ctg ccc cag cgc ctg cag gac gcc tac ggc ggc 626 
Leu Tyr His Trp Asp Leu Pro Gin Arg Leu Gin Asp Ala Tyr Gly Gly 

195 200 205 

tgg gcc aac cgc gcc ctg gcc gac cac ttc agg gat tac gcg gag etc 674 
Trp Ala Asn Arg Ala Leu Ala Asp His Phe Arg Asp Tyr Ala Glu Leu 

210 215 220 

tgc ttc cgc cac ttc ggc ggt cag gtc aag tac tgg ate acc ate gac 722 
Cys Phe Arg His Phe Gly Gly Gin Val Lys Tyr Trp He Thr lie Asp 

225 230 235 

aac ccc tac gtg gtg gcc tgg cac ggc tac gcc acc ggg cgc ctg gcc 770 
Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala Thr Gly Arg Leu Ala 

240 245 250 

ccc ggc ate egg ggc age ccg egg etc ggg tac ctg gtg geg cac aac 818 
Pro Gly He Arg Gly Ser Pro Arg Leu Gly Tyr Leu Val Ala His Asn 
255 260 265 270 

etc etc ctg get cat gcc aaa gtc tgg cat etc tac aat act tct ttc 866 
Leu Leu Leu Ala His Ala Lys Val Trp His Leu Tyr Asn Thr Ser Phe 

275 280 285 

cgt ccc act cag gga ggt cag gtg tec att gcc eta age tct cac tgg 914 
Arg Pro Thr Gin Gly Gly Gin Val Ser He Ala Leu Ser Ser His Trp 

290 295 300 

ate aat ect ega aga atg acc gac cac age ate aaa gaa tgt caa aaa 962 
He Asn Pro Arg Arg Met Thr Asp His Ser He Lys Glu Cys Gin Lys 

305 310 315 

tct ctg gac ttt gta eta ggt tgg ttt gcc aaa ccc gta ttt att gat 1010 
Ser Leu Asp Phe Val Leu Gly Trp Phe Ala Lys Pro Val Phe lie Asp 

320 325 330 

ggt gac tat ccc gag age atg aag aat aac ctt tea tct att ctg ect 1058 
Gly Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser Ser He Leu Pro 
335 340 345 350 

gat ttt act gaa tct gag aaa aag ttc ate aaa gga act get gac ttt 1106 
Asp Phe Thr Glu Ser Glu Lys Lys Phe He Lys Gly Thr Ala Asp Phe 

355 360 365 
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ttt get ctt tgc ttt gga ccc acc ttg agt ttt caa ctt ttg gac cct 1154 
Phe Ala Leu Cys Phe Gly Pro Thr Leu Ser Phe Gin Leu Leu Asp Pro 

370 375 380 

cac atg aag ttc cgc caa ttg gaa tct ccc aac ctg agg caa ctg ctt 1202 
His Met Lys Phe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu Leu 

385 390 395 

tec tgg att gac ctt gaa ttt aac cat cct caa ata ttt att gtg gaa 1250 
Ser Trp He Asp Leu Glu Phe Asn His Pro Gin He Phe He Val Glu 

400 405 410 

aat ggc tgg ttt gtc tea ggg ace ace aag aga gat gat gee aaa tat 1298 
Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg Asp Asp Ala Lys Tyr 
415 420 425 430 

atg tat tac etc aaa aag tte ate atg gaa acc tta aaa gee ate aag 1346 
Met Tyr Tyr Leu Lys Lys Phe He Met Glu Thr Leu Lys Ala He Lys 

435 440 445 

ctg gat ggg gtg gat gtc ate ggg tat acc gca tgg tec etc atg gat 1394 
Leu Asp Gly Val Asp Val He Gly Tyr Thr Ala Trp Ser Leu Met Asp 

450 455 460 

ggt ttc gag tgg cac aga ggt tac age ate agg cgt gga etc ttc tat 1442 
Gly Phe Glu Trp His Arg Gly Tyr Ser He Arg Arg Gly Leu Phe Tyr 

465 470 475 

gtt gac ttt eta age cag gac aag atg ttg ttg cca aag tct tea gee 1490 
Val Asp Phe Leu Ser Gin Asp Lys Met Leu Leu Pro Lys Ser Ser Ala 

480 485 490 

ttg ttc tac caa aag ctg ata gag aaa aat ggc ttc cct cct tta cct 1538 
Leu Phe Tyr Gin Lys Leu He Glu Lys Asn Gly Phe Pro Pro Leu Pro 
495 500 505 510 

gaa aat cag ccc eta gaa ggg aca ttt cee tgt gac ttt get tgg gga 1586 
Glu Asn Gin Pro Leu Glu Gly Thr Phe Pro Cys Asp Phe Ala Trp Gly 

515 520 525 

gtt gtt gac aac tac att caa gta gat acc act ctg tct cag ttt acc 1634 
Val Val Asp Asn Tyr He Gin VAlasp Thr Thr Leu Ser Gin Phe Thr 

530 535 540 

gac ctg aat gtt tac ctg tgg gat gtc cac cac agt aaa agg ctt att 1682 
Asp Leu Asn Val Tyr Leu Trp Asp Val His His Ser Lys Arg Leu He 

545 550 555 

aaa gtg gat ggg gtt gtg acc aag aag agg aaa tec tac tgt gtt gac 1730 
Lys Val Asp Gly Val Val Thr Lys Lys ArGLys Ser Tyr Cys Val Asp 

560 565 570 

ttt get gee ate cag ccc cag ate get tta etc cag gaa atg cac gtt 1778 
Phe Ala Ala He Gin Pro Gin He Ala Leu Leu Gin Glu Met His Val 
575 580 585 590 

aca cat ttt cgc tte tec ctg gae tgg gee ctg att etc eet ctg ggt 1826 
Thr His Phe Arg Phe Ser Leu Asp Trp Ala Leu He Leu Pro Leu Gly 

595 600 605 

aac cag tec cag gtg aac cac acc ate ctg cag tac tat ege tge atg 1874 
Asn Gin Ser Gin Val Asn His Thr He Leu Gin Tyr Tyr Arg Cys Met 

610 615 620 

gcc age gag ctt gtc cgt gtc aac ate acc cca gtg gtg gee ctg tgg 1922 
Ala Ser Glu Leu Val Arg Val Asn He Thr Pro Val Val Ala Leu Trp 
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625 630 635 

cag cct atg gcc ccg aac caa gga ctg ccg cgc etc ctg gcc agg cag 1970 
Gin Pro Met Ala Pro Asn Gin Gly Leu Pro Arg Leu Leu Ala Arg Gin 

640 645 650 

ggc gcc tgg gag aac ccc tac act gcc ctg gcc ttt gca gag tat gcc 2018 
Gly Ala Trp Glu Asn Pro Tyr Thr Ala Leu Ala Phe Ala Glu Tyr Ala 
655 660 665 670 

cga ctg tgc ttt caa gag etc ggc cat cac gtc aag ctt tgg ata acg 2066 
Arg Leu Cys Phe Gin Glu Leu Gly His His Val Lys Leu Trp He Thr 

675 680 685 

atg aat gag ccg tat aca agg aat atg aca tac agt get ggc cac aac 2114 
Met Asn Glu Pro Tyr Thr Arg Asn Met Thr Tyr Ser Ala Gly His Asn 

690 695 700 

ctt ctg aag gcc cat gcc ctg get tgg cat gtg tac aat gaa aag ttt 2162 
Leu Leu Lys Ala His Ala Leu Ala Trp His Val Tyr Asn Glu Lys Phe 

705 710 715 

agg cat get cag aat ggg aaa ata tec ata gee ttg eag get gat tgg 2210 
Arg His Ala Gin Asn Gly Lys He Ser lie Ala Leu Gin Ala Asp Trp 

720 725 730 

ata gaa eet gcc tgc cct ttc tec caa aag gac aaa gag gtg gcc gag 2258 
He Glu Pro Ala Cys Pro Phe Ser Gin Lys Asp Lys Glu Val Ala Glu 
735 740 745 750 

aga gtt ttg gaa ttt gac att ggc tgg ctg get gag ccc att ttc ggc 2306 
Arg Val Leu Glu Phe Asp He Gly Trp Leu Ala Glu Pro He Phe Gly 

755 760 765 

tct gga gat tat cca tgg gtg atg agg gac tgg ctg aac caa aga aac 2354 
Ser Gly Asp Tyr Pro Trp Val Met Arg Asp Trp Leu Asn Gin Arg Asn 

770 775 780 

aat ttt ctt ctt cct tat ttc act gaa gat gaa aaa aag eta ate cag 2402 
Asn Phe Leu Leu Pro Tyr Phe Thr Glu Asp Glu Lys Lys Leu He Gin 

785 790 795 

ggt acc ttt gac ttt ttg get tta age cat tat ace ace ate ett gta 2450 
Gly Thr Phe Asp Phe Leu Ala Leu Ser His Tyr Thr Thr He Leu Val 

800 805 810 

gae tea gaa aaa gaa gat eca ata aaa tae aat gat tae eta gaa gtg 2498 
Asp Ser Glu Lys Glu Asp Pro He Lys Tyr Asn Asp Tyr Leu Glu Val 
815 820 825 830 

caa gaa atg ace gae ate acg tgg etc aac tee ccc agt eag gtg geg 2546 
Gin Glu Met Thr Asp He Thr Trp Leu Asn Ser Pro Ser Gin Val Ala 

835 840 845 

gta gtg ccc tgg ggg ttg cgc aaa gtg ctg aac tgg ctg aag ttc aag 2594 
Val Val Pro Trp Gly Leu ArGLys Val Leu Asn Trp Leu Lys Phe Lys 

850 855 860 

tae gga gac etc ccc atg tac ata ata tec aac gga ate gat gae ggg 2642 
Tyr Gly Asp Leu Pro Met Tyr He He Ser Asn Gly He Asp Asp Gly 

865 870 875 

ctg cat get gag gac gac cag ctg agg gtg tat tat atg eag aat tae 2690 
Leu His Ala Glu Asp Asp Gin Leu Arg Val Tyr Tyr Met Gin Asn Tyr 

880 885 890 

ata aac gaa get etc aaa gcc cac ata ctg gat ggt ate aat ctt tgc 2738 
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He Asn Glu Ala Leu Lys Ala His He Leu Asp Gly He Asn Leu Cys 
895 900 905 910 

gga tac ttt get tat teg ttt aac gae ege aea get ccg agg ttt ggc 2786 
Gly Tyr Phe Ala Tyr Ser Phe Asn Asp Arg Thr Ala Pro Arg Phe Gly 

915 920 925 

etc tat cgt tat get gca gat eag ttt gag ccc aag gca tec atg aaa 2834 
Leu Tyr Arg Tyr Ala Ala Asp Gin Phe Glu Pro Lys Ala Ser Met Lys 

930 935 940 

eat tac agg aaa att att gae age aat ggt ttc ecg ggc cca gaa act 2882 
His Tyr Arg Lys He He Asp Ser Asn Gly Phe Pro Gly Pro Glu Thr 

945 950 955 

etg gaa aga ttt tgt cca gaa gaa ttc ace gtg tgt act gag tgc agt 2930 
Leu Glu Arg Phe Cys Pro Glu Glu Phe Thr Val Cys Thr Glu Cys Ser 

960 965 970 

ttt ttt cac ace cga aag tct tta ctg get ttc ata get ttt eta ttt 2978 
Phe Phe His Thr Arg Lys Ser Leu Leu Ala Phe He Ala Phe Leu Phe 
975 980 985 990 

ttt get tet att att tct etc tec ett ata ttt tac tac teg aag aaa 3026 
Phe Ala Ser He He Ser Leu Ser Leu He Phe Tyr Tyr Ser Lys Lys 

995 1000 1005 

ggc aga aga agt tac aaa tagttctgaa catttttcta ttcattcatt 3074 
Gly Arg Arg Ser Tyr Lys 
1010 

ttgaaataat tatgcagaca eatcagetgt taaceatttg cacctctaag tgttgtgaaa 3134 
ctgtaaattt catacatttg acttctaga 3163 

[0034] 

<210> 2 

<211> 3435 

<212> DNA 

<1> Homo sapiens 

<220> 

<221> CDS 

<222> (9)... (1655) 

<400> 2 

egcgcagc atg ccc gee age gee ecg ccg ege cgc ccg egg ccg ccg ecg 50 
Met Pro Ala Ser Ala Pro Pro Arg Arg Pro Arg Pro Pro Pro 
1 5 10 

ccg teg etg teg ctg ctg ctg gtg etg ctg ggc etg ggc ggc ege ege 98 
Pro Ser Leu Ser Leu Leu Leu Val Leu Leu Gly Leu Gly Gly Arg Arg 
15 20 25 30 

ctg cgt geg gag ccg ggc gae ggc geg cag ace tgg gee cgt gtc teg 146 
Leu Arg Ala Glu Pro Gly Asp Gly Ala Gin Thr Trp Ala Arg Val Ser 

35 40 45 

egg cct cct gee cee gag gee geg ggc etc ttc cag ggc acc ttc eec 194 
Arg Pro Pro Ala Pro Glu Ala Ala Gly Leu Phe Gin Gly Thr Phe Pro 

50 55 60 

gae ggc ttc etc tgg gcc gtg ggc age gcc gcc tac cag acc gag ggc 242 
Asp Gly Phe Leu Trp Ala Val Gly Ser Ala Ala Tyr Gin Thr Glu Gly 

65 70 75 

ggc tgg cag cag cac ggc aag ggt geg tec ate tgg gae acg ttc acc 290 
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Gly Trp Gin Gin His Gly Lys Gly Ala Ser He Trp Asp Thr Phe Thr 

80 85 90 

cac cac ccc ctg gca ccc ccg gga gac tec egg aae gee agt etg eeg 338 
His His Pro Leu Ala Pro Pro Gly Asp Ser Arg Asn Ala Ser Leu Pro 
95 100 105 110 

ttg ggc gcc ccg teg ccg ctg cag ccc gcc acc ggg gac gta gcc age 386 
Leu Gly Ala Pro Ser Pro Leu Gin Pro Ala Thr Gly Asp Val Ala Ser 

115 120 125 

gae age tac aac aac gtc ttc cgc gae aeg gag geg etg ege gag etc 434 
Asp Ser Tyr Asn Asn Val Phe Arg Asp Thr Glu Ala Leu Arg Glu Leu 

130 135 140 

ggg gte aet eae tae ege tte tee ate teg tgg geg ega gtg ete eee 482 
Gly Val Thr His Tyr Arg Phe Ser He Ser Trp Ala Arg Val Leu Pro 

145 150 155 

aat ggc age geg ggc gtc ccc aac cgc gag ggg ctg cgc tac tac egg 530 
Asn Gly Ser Ala Gly Val Pro Asn Arg Glu Gly Leu Arg Tyr Tyr Arg 

160 165 170 

cgc ctg ctg gag egg ctg egg gag ctg ggc gtg cag ccc gtg gtc acc 578 
Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val Gin Pro Val Val Thr 
175 180 185 190 

ctg tac cac tgg gac ctg ccc cag cgc ctg cag gac gcc tac ggc ggc 626 
Leu Tyr His Trp Asp Leu Pro Gin Arg Leu Gin Asp Ala Tyr Gly Gly 

195 200 205 

tgg gcc aac cgc gcc ctg gcc gac cac ttc agg gat tac geg gag etc 674 
Trp Ala Asn Arg Ala Leu Ala Asp His Phe Arg Asp Tyr Ala Glu Leu 

210 215 220 

tgc ttc cgc cac ttc ggc ggt cag gtc aag tac tgg ate acc ate gac 722 
Cys Phe Arg His Phe Gly Gly Gin Val Lys Tyr Trp He Thr lie Asp 

225 230 235 

aac cce tae gtg gtg gee tgg eae ggc tac gee ace ggg cgc etg gee 770 
Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala Thr Gly Arg Leu Ala 

240 245 250 

ccc ggc ate egg ggc age ccg egg etc ggg tac ctg gtg geg cac aac 818 
Pro Gly He Arg Gly Ser Pro Arg Leu Gly Tyr Leu Val Ala His Asn 
255 260 265 270 

etc etc ctg get cat gcc aaa gtc tgg cat etc tac aat act tct ttc 866 
Leu Leu Leu Ala His Ala Lys Val Trp His Leu Tyr Asn Thr Ser Phe 

275 280 285 

egt eee aet eag gga ggt eag gtg tee att gee eta age tct eae tgg 914 
Arg Pro Thr Gin Gly Gly Gin Val Ser lie Ala Leu Ser Ser His Trp 

290 295 300 

ate aat cct ega aga atg ace gae eae age ate aaa gaa tgt caa aaa 962 
He Asn Pro Arg Arg Met Thr Asp His Ser He Lys Glu Cys Gin Lys 

305 310 315 

tct ctg gac ttt gta eta ggt tgg ttt gcc aaa ccc gta ttt att gat 1010 
Ser Leu Asp Phe Val Leu Gly Trp Phe Ala Lys Pro Val Phe lie Asp 

320 325 330 

ggt gac tat ccc gag age atg aag aat aac ctt tea tct att ctg cct 1058 
Gly Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser Ser He Leu Pro 
335 340 345 350 
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gat ttt act gaa tct gag aaa aag ttc ate aaa gga act get gac ttt 1106 
Asp Phe Thr Glu Ser Glu Lys Lys Phe lie Lys Gly Thr Ala Asp Phe 

355 360 365 

ttt get ctt tgc ttt gga ccc acc ttg agt ttt caa ctt ttg gac cct 1154 
Phe Ala Leu Cys Phe Gly Pro Thr Leu Ser Phe Gin Leu Leu Asp Pro 

370 375 380 

cac atg aag ttc cgc caa ttg gaa tct ccc aac ctg agg caa ctg ctt 1202 
His Met Lys Phe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu Leu 

385 390 395 

tec tgg att gac ctt gaa ttt aac cat cct caa ata ttt att gtg gaa 1250 
Ser Trp He Asp Leu Glu Phe Asn His Pro Gin He Phe He Val Glu 

400 405 410 

aat ggc tgg ttt gtc tea ggg acc acc aag aga gat gat gee aaa tat 1298 
Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg Asp Asp Ala Lys Tyr 
415 420 425 430 

atg tat tac etc aaa aag ttc ate atg gaa acc tta aaa gee ate aag 1346 
Met Tyr Tyr Leu Lys Lys Phe He Met Glu Thr Leu Lys Ala lie Lys 

435 440 445 

ctg gat ggg gtg gat gtc ate ggg tat acc gca tgg tec etc atg gat 1394 
Leu Asp Gly Val Asp Val He Gly Tyr Thr Ala Trp Ser Leu Met Asp 

450 455 460 

ggt ttc gag tgg cac aga ggt tac age ate agg cgt gga etc ttc tat 1442 
Gly Phe Glu Trp His Arg Gly Tyr Ser He Arg Arg Gly Leu Phe Tyr 

465 470 475 

gtt gac ttt eta age cag gac aag atg ttg ttg eca aag tct tea gee 1490 
Val Asp Phe Leu Ser Gin Asp Lys Met Leu Leu Pro Lys Ser Ser Ala 

480 485 490 

ttg ttc tac caa aag ctg ata gag aaa aat ggc ttc cct cct tta cct 1538 
Leu Phe Tyr Gin Lys Leu He Glu Lys Asn Gly Phe Pro Pro Leu Pro 
495 500 505 510 

gaa aat cag ccc eta gaa ggg aca ttt ccc tgt gac ttt get tgg gga 1586 
Glu Asn Gin Pro Leu Glu Gly Thr Phe Pro Cys Asp Phe Ala Trp Gly 

515 520 525 

gtt gtt gac aac tac att caa gta agt cag ctg aca aaa eca ate age 1634 
Val Val Asp Asn Tyr He Gin Val Ser Gin Leu Thr Lys Pro lie Ser 

530 535 540 

agt etc acc aag ccc tat cac tagtagatac cactctgtct cagtttaccg 1685 
Ser Leu Thr Lys Pro Tyr His 
545 

acctgaatgt ttacetgtgg gatgtccacc acagtaaaag gcttattaaa gtggatgggg 1745 
ttgtgaccaa gaagaggaaa tcctactgtg ttgactttgc tgceatccag ccceagatcg 1805 
ctttactcca ggaaatgcac gttacacatt ttcgcttctc cctggactgg gccctgatte 1865 
tccctctggg taaccagtcc caggtgaacc acaccatcct gcagtactat cgetgcatgg 1925 
ceagcgagct tgtccgtgte aacatcaccc cagtggtggc cctgtggcag cctatggecc 1985 
cgaaccaagg actgccgcgc ctcctggcca ggcagggcgc ctgggagaac ccctacactg 2045 
cectggcctt tgcagagtat gccegactgt gcttteaaga gctcggceat caegtcaagc 2105 
tttggataac gatgaatgag ccgtatacaa ggaatatgac atacagtget ggccacaacc 2165 
ttctgaaggc ccatgccctg gcttggcatg tgtacaatga aaagtttagg catgctcaga 2225 
atgggaaaat atccatagcc ttgeaggctg attggataga acctgcctge cctttctccc 2285 
aaaaggacaa agaggtggcc gagagagttt tggaatttga cattggctgg ctggctgagc 2345 
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[0035] 



ccattttcgg ctctggagat tatccatggg tgatgaggga ctggctgaac caaagaaaca 2405 
attttcttct tccttatttc actgaagatg aaaaaaagct aalxcagggt acctttgact 2465 
ttttggcttt aagccattat accaccatcc ttgtagactc agaaaaagaa gatccaataa 2525 
aatacaatga ttacctagaa gtgcaagaaa tgaccgacat cacgtggctc aactccccca 2585 
gtcaggtggc ggtagtgccc tgggggttgc gcaaagtgct gaactggctg aagttcaagt 2645 
acggagacct ccccatgtac ataatatcca acggaatcga tgacgggctg catgctgagg 2705 
acgaccagct gagggtgtat tatatgcaga attacataaa cgaagctctc aaagcccaca 2765 
tactggatgg tatcaatctt tgcggatact ttgcttattc gtttaacgac cgcacagctc 2825 
cgaggtttgg cctctatcgt tatgctgcag atcagtttga gcccaaggca tccatgaaac 2885 
attacaggaa aattattgac agcaatggtt tcccgggccc agaaactctg gaaagatttt 2945 
gtccagaaga attcaccgtg tgtactgagt gcagtttttt tcacacccga aagtctttac 3005 
tggctttcat agcttttcta ttttttgctt ctattatttc tctctccctt atattttact 3065 
actcgaagaa aggcagaaga agttacaaat agttctgaac atttttctat tcattcattt 3125 
tgaaataatt atgcagacac atcagctgtt aaccatttgc acctctaagt gttgtgaaac 3185 
tgtaaatttc atacatttga cttctagaaa acatttttgt ggcttatgac agaggttttg 3245 
aaatgggcat aggtgatcgt aaaatattga ataatgcgaa tagtgcctga atttgttctc 3305 
tttttgggtg attaaaaaac tgacaggcac tataatttct gtaacacact aacaaaagca 3365 
tgaaaaatag gaaccacacc aatgcaacat ttgtgcagaa atttgaatga caagattagg 3425 
aatattttct 3435 

<210> 3 

<211> 5032 

<212> DNA 

<1> Mouse 

<220> 

<221> CDS 

<1> (19) . . . (3060) 

<400> 3 

cctcccggct cccgcagc atg eta gcc cgc gcc cct cct cgc cgc ccg ccg 51 
Met Leu Ala Arg Ala Pro Pro Arg Arg Pro Pro 
1 5 10 

egg ctg gtg ctg etc egt ttg ctg ttg ctg cat etg etg etg etc gcc 99 
Arg Leu Val Leu Leu Arg Leu Leu Leu Leu His Leu Leu Leu Leu Ala 

15 20 25 

ctg cgc gcc cgc tgc ctg age get gag ccg ggt eag ggc geg cag ace 147 
Leu Arg Ala Arg Cys Leu Ser Ala Glu Pro Gly Gin Gly Ala Gin Thr 

30 35 40 

tgg get cgc ttc gcg cgc get cct gee eca gag gcc get gge etc etc 195 
Trp Ala Arg Phe Ala Arg Ala Pro Ala Pro Glu Ala Ala Gly Leu Leu 

45 50 55 

eac gac ace ttc ccc gac ggt ttc etc tgg gcg gta ggc age gee gcc 243 
His Asp Thr Phe Pro Asp Gly Phe Leu Trp Ala Val Gly Ser Ala Ala 
60 65 70 75 

tat cag acc gag ggc ggc tgg cga cag cac ggc aaa ggc gcg tec ate 291 
Tyr Gin Thr Glu Gly Gly Trp Arg Gin His Gly Lys Gly Ala Ser He 

80 85 90 

tgg gac act ttc acc cat cac tct ggg gcg gcc ccg tec gac tec ccg 339 
Trp Asp Thr Phe Thr His His Ser Gly Ala Ala Pro Ser Asp Ser Pro 

95 100 105 

ate gtc gtg gcg ccg teg ggt gcc ccg teg cct ccc ctg tec tec act 387 
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He Val Val Ala Pro Ser Gly Ala Pro Ser Pro Pro Leu Ser Ser Thr 

110 115 120 

gga gat gtg gcc age gat agt tac aac aac gtc tac cgc gac aca gag 435 
Gly Asp Val Ala Ser Asp Ser Tyr Asn Asn Val Tyr Arg Asp Thr Glu 

125 130 135 

ggg ctg cgc gaa ctg ggg gtc acc cac tac cgc ttc tec ata teg tgg 483 
Gly Leu Arg Glu Leu Gly Val Thr His Tyr Arg Phe Ser He Ser Trp 
140 145 150 155 

gcg egg gtg etc ecc aat gge ace gcg ggc act eee aac egc gag ggg 531 
Ala Arg Val Leu Pro Asn Gly Thr Ala Gly Thr Pro Asn Arg Glu Gly 

160 165 170 

ctg cgc tac tac egg egg ctg ctg gag egg ctg egg gag ctg gge gtg 579 
Leu Arg Tyr Tyr Arg Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val 

175 ISO 185 

cag ccg gtg gtt acc ctg tac cat tgg gac ctg cca cag cgc ctg cag 627 
Gin Pro Val Val Thr Leu Tyr His Trp Asp Leu Pro Gin Arg Leu Gin 

190 195 200 

gac acc tat ggc gga tgg gcc aat cgc gcc ctg gcc gac cat ttc agg 675 
Asp Thr Tyr Gly Gly Trp Ala Asn Arg Ala Leu Ala Asp His Phe Arg 

205 210 215 

gat tat gcc gag etc tgc ttc cgc cac ttc ggt ggt cag gtc aag tac 723 
Asp Tyr Ala Glu Leu Cys Phe Arg His Phe Gly Gly Gin Val Lys Tyr 
220 225 230 235 

tgg ate acc att gac aac cee tac gtg gtg gcc tgg cac ggg tat gee 771 
Trp lie Thr He Asp Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala 

240 245 250 

acc ggg cgc ctg gcc ccg ggc gtg agg ggc age tec agg etc ggg tac 819 
Thr Gly Arg Leu Ala Pro Gly Val Arg Gly Ser Ser Arg Leu Gly Tyr 

255 260 265 

ctg gtt gee cac aac eta ett ttg get eat gee aaa gtc tgg cat etc 867 
Leu Val Ala His Asn Leu Leu Leu Ala His Ala Lys Val Trp His Leu 

270 275 280 

tac aac acc tct ttc cgc ccc aca cag gga ggc egg gtg tct ate gcc 915 
Tyr Asn Thr Ser Phe Arg Pro Thr Gin Gly Gly Arg Val Ser He Ala 

285 290 295 

tta age tec cat tgg ate aat cct cga aga atg act gac tat aat ate 963 
Leu Ser Ser His Trp He Asn Pro Arg Arg Met Thr Asp Tyr Asn He 
300 305 310 315 

aga gaa tgc cag aag tct ett gac ttt gtg eta ggc tgg ttt gee aaa 1011 
Arg Glu Cys Gin Lys Ser Leu Asp Phe Val Leu Gly Trp Phe Ala Lys 

320 325 330 

ccc ata ttt att gat ggc gac tac cca gag agt atg aag aac aac etc 1059 
Pro He Phe He Asp Gly Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu 

335 340 345 

teg tct ett ctg cct gat ttt act gaa tct gag aag agg etc ate aga 1107 
Ser Ser Leu Leu Pro Asp Phe Thr Glu Ser Glu Lys Arg Leu lie Arg 

350 355 360 

gga act get gac ttt ttt get etc tec ttc gga cca acc ttg age ttt 1155 
Gly Thr Ala Asp Phe Phe Ala Leu Ser Phe Gly Pro Thr Leu Ser Phe 

365 370 375 
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cag eta tig gac cct aac atg aag ttc cgc caa ttg gag tct ccc aac 1203 

Gin Leu Leu Asp Pro Asn Met Lys Phe Arg Gin Leu Glu Ser Pro Asn 

380 385 390 395 

ctg agg cag ctt ctg tct tgg ata gat ctg gaa tat aac cac cct cca 1251 

Leu Arg Gin Leu Leu Ser Trp He Asp Leu Glu Tyr Asn His Pro Pro 

400 405 410 

ata ttt att gtg gaa aat ggc tgg ttt gtc teg gga acc acc aaa agg 1299 
He Phe He Val Glu Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg 

415 420 425 

gat gat gcc aaa tat atg tat tat etc aag aag tte ata atg gaa aec 1347 
Asp Asp Ala Lys Tyr Met Tyr Tyr Leu Lys Lys Phe He Met Glu Thr 

430 435 440 

tta aaa gca ate aga ctg gat ggg gtc gac gtc att ggg tac acc gcg 1395 
Leu Lys Ala He Arg Leu Asp Gly Val Asp Val He Gly Tyr Thr Ala 

445 450 455 

tgg teg etc atg gae ggt tte gag tgg eat agg gge tae age ate egg 1443 
Trp Ser Leu Met Asp Gly Phe Glu Trp His Arg Gly Tyr Ser lie Arg 
460 465 470 475 

cga gga etc ttc tac gtt gac ttt ctg agt cag gac aag gag ctg ttg 1491 
Arg Gly Leu Phe Tyr Val Asp Phe Leu Ser Gin Asp Lys Glu Leu Leu 

480 485 490 

cca aag tct teg gcc ttg tte tae caa aag ctg ata gag gae aat gge 1539 
Pro Lys Ser Ser Ala Leu Phe Tyr Gin Lys Leu He Glu Asp Asn Gly 

495 500 505 

ttt cct cct tta cct gaa aac cag ccc ctt gaa ggg aca ttt ccc tgt 1587 
Phe Pro Pro Leu Pro Glu Asn Gin Pro Leu Glu Gly Thr Phe Pro Cys 

510 515 520 

gac ttt get tgg gga gtt gtt gac aac tac gtt caa gtg gac act act 1635 
Asp Phe Ala Trp Gly Val Val Asp Asn Tyr Val Gin Val Asp Thr Thr 

525 530 535 

etc tct cag ttt act gac ceg aat gtc tat ctg tgg gat gtg cat cac 1683 
Leu Ser Gin Phe Thr Asp Pro Asn Val Tyr Leu Trp Asp Val His His 
540 545 550 555 

agt aag agg ctt att aaa gta gac ggg gtt gta gcc aag aag aga aaa 1731 
Ser Lys Arg Leu He Lys Val Asp Gly Val Val Ala Lys Lys Arg Lys 

560 565 570 

cct tac tgt gtt gat ttc tct gcc ate egg cct cag ata acc tta ctt 1779 
Pro Tyr Cys Val Asp Phe Ser Ala He Arg Pro Gin He Thr Leu Leu 

575 580 585 

cga gaa atg egg gtc acc cac ttt cgc ttc tec ctg gac tgg gcc ctg 1827 
Arg Glu Met Arg Val Thr His Phe Arg Phe Ser Leu Asp Trp Ala Leu 

590 595 600 

ate ttg cct ctg ggt aac cag acc caa gtg aac cac acg gtt ctg cac 1875 
He Leu Pro Leu Gly Asn Gin Thr Gin Val Asn His Thr Val Leu His 

605 610 615 

ttc tac cgc tgc atg ate age gag ctg gtg cac gcc aac ate act cca 1923 
Phe Tyr Arg Cys Met He Ser Glu Leu Val His Ala Asn He Thr Pro 
620 625 630 635 

gtg gtg gee ctg tgg cag cca gca gcc ccg cac caa ggc ctg cca cat 1971 
Val Val Ala Leu Trp Gin Pro Ala Ala Pro His Gin Gly Leu Pro His 
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640 645 650 

gcc ctt gca aaa cat ggg gcc tgg gag aac ccg cac act get ctg gcg 2019 
Ala Leu Ala Lys His Gly Ala Trp Glu Asn Pro His Thr Ala Leu Ala 

655 660 665 

ttt gca gac tac gca aac ctg tgt ttt aaa gag ttg ggt cac tgg gtc 2067 
Phe Ala Asp Tyr Ala Asn Leu Cys Phe Lys Glu Leu Gly His Trp Val 

670 675 680 

aat etc tgg ate ace atg aac gag eea aac aea egg aac atg ace tat 2115 
Asn Leu Trp He Thr Met Asn Glu Pro Asn Thr Arg Asn Met Thr Tyr 

685 690 695 

cgt gcc ggg cac cac etc ctg aga gcc cat gcc ttg get tgg cat ctg 2163 
Arg Ala Gly His His Leu Leu Arg Ala His Ala Leu Ala Trp His Leu 
700 705 710 715 

tac gat gac aag ttt agg gcg get cag aaa ggc aaa ata tec ate gcc 2211 
Tyr Asp Asp Lys Phe Arg Ala Ala Gin Lys Gly Lys He Ser He Ala 

720 725 730 

ttg eag get gac tgg ata gaa ccg gee tgc eet tte tct caa aat gac 2259 
Leu Gin Ala Asp Trp He Glu Pro Ala Cys Pro Phe Ser Gin Asn Asp 

735 740 745 

aaa gaa gtg gcc gag aga gtt ttg gaa ttt gat ata ggc tgg ctg gca 2307 
Lys Glu Val Ala Glu Arg Val Leu Glu Phe Asp lie Gly Trp Leu Ala 

750 755 760 

gag cct att ttt ggt tec gga gat tat cca cgt gtg atg agg gac tgg 2355 
Glu Pro He Phe Gly Ser Gly Asp Tyr Pro Arg Val Met Arg Asp Trp 

765 770 775 

ctg aac caa aaa aac aat ttt ctt ttg ccc tat ttc acc gaa gat gaa 2403 
Leu Asn Gin Lys Asn Asn Phe Leu Leu Pro Tyr Phe Thr Glu Asp Glu 
780 785 790 795 

aaa aag eta gtc egg ggt tec ttt gac ttc ctg gcg gtg agt eat tac 2451 
Lys Lys Leu Val Arg Gly Ser Phe Asp Phe Leu Ala Val Ser His Tyr 

800 805 810 

acc acc att ctg gta gac tgg gaa aag gag gat ccg atg aaa tac aac 2499 
Thr Thr He Leu Val Asp Trp Glu Lys Glu Asp Pro Met Lys Tyr Asn 

815 820 825 

gat tac ttg gag gta cag gag atg act gac ate aca tgg etc aac tet 2547 
Asp Tyr Leu Glu Val Gin Glu Met Thr Asp He Thr Trp Leu Asn Ser 

830 835 840 

ccc agt eag gtg gca gtg gtg cct tgg ggg ctg ege aaa gtg etc aac 2595 
Pro Ser Gin Val Ala Val Val Pro Trp Gly Leu Arg Lys Val Leu Asn 

845 850 855 

tgg eta agg tte aag tac gga gac etc ccg atg tat gtg aca gcc aat 2643 
Trp Leu Arg Phe Lys Tyr Gly Asp Leu Pro Met Tyr Val Thr Ala Asn 
860 865 870 875 

gga ate gat gat gac ccc cac gcc gag caa gac tea ctg agg ate tat 2691 
Gly He Asp Asp Asp Pro His Ala Glu Gin Asp Ser Leu Arg He Tyr 

880 885 890 

tat att aag aat tat gtg aat gag get ctg aaa gcc tac gtg ttg gac 2739 
Tyr lie Lys Asn Tyr Val Asn Glu Ala Leu Lys Ala Tyr Val Leu Asp 

895 900 905 

gac ate aac ctt tgt ggc tac ttt gcg tat tea ctt agt gat cgc tea 2787 



(18) B2 001-72607 (P2001-72607A) 



Asp He Asn Leu Cys Gly Tyr Phe Ala Tyr Ser Leu Ser Asp Arg Ser 

910 915 920 

get ccc aag tct ggc ttt tat cga tat get gcg aat cag ttt gag ccc 2835 
Ala Pro Lys Ser Gly Phe Tyr Arg Tyr Ala Ala Asn Gin Phe Glu Pro 

925 930 935 

aaa cca tct atg aaa cat tac agg aga att att gac age aat ggc ttc 2883 
Lys Pro Ser Met Lys His Tyr Arg Arg lie He Asp Ser Asn Gly Phe 
940 945 950 955 

ctg ggt tct gga aca ctg gga agg ttt tgt cca gaa gaa tac act gtg 2931 
Leu Gly Ser Gly Thr Leu Gly Arg Phe Cys Pro Glu Glu Tyr Thr Val 

960 965 970 

tgc acc gaa tgt gga ttt ttt caa acc egg aag tct ttg ctg gtc ttc 2979 
Cys Thr Glu Cys Gly Phe Phe Gin Thr Arg Lys Ser Leu Leu Val Phe 

975 980 985 

ate teg ttt ctt gtt ttt act ttt att att tct ctt get etc att ttt 3027 
He Ser Phe Leu Val Phe Thr Phe He He Ser Leu Ala Leu He Phe 

990 995 1000 



cac tac tec aag aaa ggc cag aga agt tat aag taatgtgaac gtctgcctgg 3080 
His Tyr Ser Lys Lys Gly Gin Arg Ser Tyr Lys 
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ccatggccat 


ttttaaattc 


actcctgttg 


ggga gtaax: a 


ctctctcaat 


3440 


taccatctta 


acacctggac 


tttacctgat 


ccagttttac 


aaggtgaagt 


agaaaaatat 


3500 


ccagtaaagg 


tggccaagag 


ccctgagtcc 


agagcagccc 


attaagaagc 


actattccta 


3560 


ccaaatgctg 


ctaatgtcaa 


tttacaaata 


tacttagaaa 


gcacattatg 


gac att tgt a 


3620 


ttcttgtgaa 


tgtttttgag 


gtgtgcccta 


aaccccagat 


ccttgagggc 


tttctcttac 


3680 


caactttcct 


ttcagagcct 


gcttgttgga 


gattctixcc 


cagccccctt 


cccctttccc 


3740 


tcttgctctg 


ccccacctcg 


ctccacccag 


cttgctccag 


cccaaagatt 


ctttatttgt 


3800 


ttctcattac 


cgaaggttgt 


gagccaccat 


gtggtttctg 


ggatttgaac 


tcatgacctc 


3860 


cggaggagct 


gtcatgctct 


taaccagccc 


atgttgaaga 


ttcttttgat 


aaatattcac 


3920 


aaaaaataaa 


gatgagccat 


gagctgttgg 


cctcttcgga 


agcggaaact 


gagtgatttg 


3980 


attgaacatc 


cttttatctt 


tgaccagacc 


ttggaatgaa 


tgcaatgacc 


tttcccacag 


4040 


gaagaaggag 


gagctctcag 


tcaaactgta 


aagaatgcct 


cttcagaata 


tgctgtcagt 


4100 


gcttggatgc 


catgatgttc 


aactttctta 


gtcgatccgg 


cagcaatcac 


agtgtgagca 


4160 


cactgggaac 


ctgtccttgc 


ggccgccgag 


atctaccgtg 


tgcttctgtg 


aagaggcttt 


4220 


gacgtagccc 


ctctttgagc 


tcttacacca 


tgctactgac 


ttctagaaag 


gctaattagg 


4280 


tcttcttcta 


cacctaatac 


cctaagtctt 


actgactctc 


acgggagaag 


tctctgtgct 


4340 


acacctgagt 


ggtcttattg 


ataaccctga 


taccagatca 


ggcaagataa 


atccgtcata 


4400 


gcaggcatgg 


ctacccttgc 


tgccacaggg 


tcacagcaca 


tagctcatca 


ccctgttatt 


4460 


cttcatcttg 


caatgtggta 


tggttttcct 


ggtgaatgat 


cagcttttgc 


tgtggtattc 


4520 


tttatacatc 


tggacttatt 


attgaaatca 


aatgctatag 


aateaatagt 


ttattttatg 


4580 


tctatttttc 


ttgatcgcag 


agtaatatat 


attaattgta 


aaaaatttaa 


gaaacaaaaa 


4640 


ctatatgtaa 


agaaaaaatt 


ataatataat 


acagagatgc 


tgctgacagt 


tcctatgtgt 


4700 


tgtgttttgt 


atactgagat 


catgtgatac 


gtaggcatac 


atcttcttgg 


gtttttttgt 


4760 


ttttgttttt 


tgttttgttt 


tgttttgttt 


tggttttttg 


agatagggtt 


tctctgtata 


4820 
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[0036] 



gccctggctg tcctggaact cactttgcag accaggctag cctcaaactc ttattcattt 4880 
ttactgaagt aatttttctg tcattagtct tcaagagcaa aactttaata gttatggaga 4940 
atattgccag aacagctcaa aactgtttta tttgttggtc caatttccca ttaattagtt 5000 
caataataaa tatcatttag aaataaaaaa aa 5032 

<210> 4 
<211> 1650 
<212> DNA 
<1> Mouse 
<220> 
<221> CDS 
<1> a)...(1650) 
<400> 4 

atg eta gcc cgc gcc cct cct cgc cgc ccg ccg egg ctg gtg ctg etc 48 
Met Leu Ala Arg Ala Pro Pro Arg Arg Pro Pro Arg Leu Val Leu Leu 

15 10 15 

cgt ttg ctg ttg ctg cat ctg ctg ctg etc gcc ctg cgc gcc cgc tgc 96 
Arg Leu Leu Leu Leu His Leu Leu Leu Leu Ala Leu Arg Ala Arg Cys 

20 25 30 

ctg age get gag ecg ggt cag ggc gcg eag acc tgg get ege tte gcg 144 
Leu Ser Ala Glu Pro Gly Gin Gly Ala Gin Thr Trp Ala Arg Phe Ala 

35 40 45 

cgc get cct gcc cca gag gcc get ggc etc etc eac gac acc tte ccc 192 
Arg Ala Pro Ala Pro Glu Ala Ala Gly Leu Leu His Asp Thr Phe Pro 

50 55 60 

gac ggt tte etc tgg gcg gta ggc age gcc gee tat eag ace gag ggc 240 
Asp Gly Phe Leu Trp Ala Val Gly Ser Ala Ala Tyr Gin Thr Glu Gly 
65 70 75 80 

ggc tgg cga eag eae gge aaa ggc geg tec ate tgg gae act tte ace 288 
Gly Trp Arg Gin His Gly Lys Gly Ala Ser He Trp Asp Thr Phe Thr 

85 90 95 

cat cac tct ggg gcg gcc ccg tec gac tec ccg ate gtc gtg gcg ccg 336 
His His Ser Gly Ala Ala Pro Ser Asp Ser Pro He Val Val Ala Pro 

100 105 110 

teg ggt gcc ccg teg cct ccc ctg tec tec act gga gat gtg gcc age 384 
Ser Gly Ala Pro Ser Pro Pro Leu Ser Ser Thr Gly Asp Val Ala Ser 

H5 120 125 

gat agt tac aac aac gtc tac cgc gac aca gag ggg ctg cgc gaa ctg 432 
Asp Ser Tyr Asn Asn Val Tyr Arg Asp Thr Glu Gly Leu Arg Glu Leu 

130 135 140 

ggg gtc acc cac tac ege tte tee ata teg tgg geg egg gtg etc ccc 480 
Gly Val Thr His Tyr Arg Phe Ser He Ser Trp Ala Arg Val Leu Pro 
145 150 155 160 

aat ggc ace gcg ggc act ccc aac cgc gag ggg ctg cgc tac tac egg 528 
Asn Gly Thr Ala Gly Thr Pro Asn Arg Glu Gly Leu Arg Tyr Tyr Arg 

165 170 175 

egg ctg ctg gag egg ctg egg gag ctg ggc gtg eag ccg gtg gtt acc 576 
Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val Gin Pro Val Val Thr 

180 185 190 

ctg tac cat tgg gac ctg cca cag cgc ctg cag gac acc tat ggc gga 624 
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Leu Tyr His Trp Asp Leu Pro Gin Arg Leu Gin Asp Thr Tyr Gly Gly 

195 200 205 

tgg gcc aat cgc gcc ctg gcc gac cat ttc agg gat tat gcc gag etc 672 
Trp Ala Asn Arg Ala Leu Ala Asp His Phe Arg Asp Tyr Ala Glu Leu 

210 215 220 

tgc ttc cgc cac ttc ggt ggt cag gtc aag tac tgg ate acc att gac 720 
Cys Phe Arg His Phe Gly Gly Gin Val Lys Tyr Trp He Thr lie Asp 
225 230 235 240 

aac ccc tac gtg gtg gcc tgg cac ggg tat gcc acc ggg cgc ctg gcc 768 
Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala Thr Gly Arg Leu Ala 

245 250 255 

ccg ggc gtg agg ggc age tec agg etc ggg tac ctg gtt gcc cac aac 816 
Pro Gly Val Arg Gly Ser Ser Arg Leu Gly Tyr Leu Val Ala His Asn 

260 265 270 

eta ctt ttg get cat gee aaa gtc tgg eat etc tae aac ace tet ttc 864 
Leu Leu Leu Ala His Ala Lys Val Trp His Leu Tyr Asn Thr Ser Phe 

275 280 285 

cgc ccc aca cag gga ggc egg gtg tct ate gee tta age tec cat tgg 912 
Arg Pro Thr Gin Gly Gly Arg Val Ser He Ala Leu Ser Ser His Trp 

290 295 300 

ate aat cct cga aga atg act gac tat aat ate aga gaa tgc eag aag 960 
He Asn Pro Arg Arg Met Thr Asp Tyr Asn He Arg Glu Cys Gin Lys 
305 310 315 320 

tct ctt gac ttt gtg eta ggc tgg ttt gcc aaa cee ata ttt att gat 1008 
Ser Leu Asp Phe Val Leu Gly Trp Phe Ala Lys Pro He Phe lie Asp 

325 330 335 

ggc gac tac cca gag agt atg aag aac aac etc teg tct ctt ctg cct 1056 
Gly Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser Ser Leu Leu Pro 

340 345 350 

gat ttt act gaa tct gag aag agg etc ate aga gga act get gac ttt 1104 
Asp Phe Thr Glu Ser Glu Lys Arg Leu lie Arg Gly Thr Ala Asp Phe 

355 360 365 

ttt get etc tgc ttc gga cca acc ttg age ttt cag eta ttg gac cct 1152 
Phe Ala Leu Cys Phe Gly Pro Thr Leu Ser Phe Gin Leu Leu Asp Pro 

370 375 380 

aac atg aag ttc cgc caa ttg gag tct ccc aac ctg agg cag ctt cts 1200 
Asn Met Lys Phe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu Leu 
385 390 395 400 

tct tgg ata gat ctg gaa tat aac cac cct cca ata ttt att gtg gaa 1248 
Ser Trp He Asp Leu Glu Tyr Asn His Pro Pro He Phe He Val Glu 

405 410 415 

aat ggc tgg ttt gtc teg gga acc acc aaa agg gat gat gcc aaa tat 1296 
Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg Asp Asp Ala Lys Tyr 

420 425 430 

atg tat tat etc aag aag ttc ata atg gaa ace tta aaa gea ate aga 1344 
Met Tyr Tyr Leu Lys Lys Phe He Met Glu Thr Leu Lys Ala lie Arg 

435 440 445 

ctg gat ggg gtc gac gtc att ggg tac acc geg tgg teg etc atg gac 1392 
Leu Asp Gly Val Asp Val He Gly Tyr Thr Ala Trp Ser Leu Met Asp 

450 455 460 
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[0037] 



ggt ttc gag tgg cat agg ggc tac age ate egg cga gga etc ttc tac 1440 

Gly Phe Glu Trp His Arg Gly Tyr Ser lie Arg Arg Gly Leu Phe Tyr 

465 470 475 480 

gtt gac ttt ctg agt cag gac aag gag ctg ttg cca aag tct teg gcc 1488 

Val Asp Phe Leu Ser Gin Asp Lys Glu Leu Leu Pro Lys Ser Ser Ala 

485 490 495 

ttg ttc tac caa aag ctg ata gag gac aat ggc ttt cct cct tta cct 1536 
Leu Phe Tyr Gin Lys Leu He Glu Asp Asn Gly Phe Pro Pro Leu Pro 

500 505 510 

gaa aac cag ccc ctt gaa ggg aca ttt ccc tgt gac ttt get tgg gga 1584 
Glu Asn Gin Pro Leu Glu Gly Thr Phe Pro Cys Asp Phe Ala Trp Gly 

515 520 525 

gtt gtt gac aac tac gta caa gta agt cct ttg aca aaa ccc agt gtc 1632 
Val Val Asp Asn Tyr Val Gin Val Ser Pro Leu Thr Lys Pro Ser Val 

530 535 540 

ggc etc ttg ctt cct eac 1650 
Gly Leu Leu Leu Pro His 
545 550 

<210> 5 
<211> 3460 

<212> DNA 

<1> Homo sapiens 

<220> 

<221> CDS 

<1> (60) . . . (3107) 

<400> 5 

cagggaatga atggattttc ttcagcactg atgaaataac cacacgctat aggaataca 59 
atg tec aac ggg gga ttg caa aga tct gtc ate ctg tea gea ctt att 107 
Met Ser Asn Gly Gly Leu Gin Arg Ser Val He Leu Ser Ala Leu He 

15 10 15 

ctg eta cga get gtt act gga ttc tct gga gat gga aga get ata tgg 155 
Leu Leu Arg Ala Val Thr Gly Phe Ser Gly Asp Gly Arg Ala lie Trp 

20 25 30 

tct aaa aat cct aat ttt act ccg gta aat gaa agt cag ctg ttt etc 203 
Ser Lys Asn Pro Asn Phe Thr Pro Val Asn Glu Ser Gin Leu Phe Leu 

35 40 45 

tat ggc act ttc cct aaa aac ttt ttc tgg ggt att ggg act gga gca 251 
Tyr Gly Thr Phe Pro Lys Asn Phe Phe Trp Gly He Gly Thr Gly Ala 

50 55 60 

ttg caa gtg gaa ggg agt tgg aag aag gat gga aaa gga cct tct ata 299 
Leu Gin Val Glu Gly Ser Trp Lys Lys Asp Gly Lys Gly Pro Ser He 
65 70 75 80 

tgg gat cat ttc ate cac aca cae ctt aaa aat gtc age age aeg aat 347 
Trp Asp His Phe He His Thr His Leu Lys Asn Val Ser Ser Thr Asn 

85 90 95 

ggt tee agt gac agt tat att ttt ctg gaa aaa gac tta tea gee ctg 395 
Gly Ser Ser Asp Ser Tyr He Phe Leu Glu Lys Asp Leu Ser Ala Leu 

100 105 110 

gat ttt ata gga gtt tct ttt tat caa ttt tea att tec tgg cca agg 443 
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Asp Phe He Gly Val Ser Phe Tyr Gin Phe Ser He Ser Trp Pro Arg 

n5 120 125 

ctt ttc ccc gat gga ata gta aca gtt gcc aac gca aaa ggt ctg cag 491 
Leu Phe Pro Asp Gly He Val Thr Val Ala Asn Ala Lys Gly Leu Gin 

130 135 140 

tac tac agt act ctt ctg gac get eta gtg ctt aga aac att gaa cct 539 
Tyr Tyr Ser Thr Leu Leu Asp Ala Leu Val Leu Arg Asn He Glu Pro 
145 150 155 160 

ata gtt act tta tac cac tgg gat ttg cct ttg gca eta caa gaa aaa 587 
He Val Thr Leu Tyr His Trp Asp Leu Pro Leu Ala Leu Gin Glu Lys 

165 170 175 

tat ggg ggg tgg aaa aat gat acc ata ata gat ate ttc aat gac tat 635 
Tyr Gly Gly Trp Lys Asn Asp Thr He lie Asp He Phe Asn Asp Tyr 

180 185 190 

gcc aca tac tgt ttc cag atg ttt ggg gac cgt gtc aaa tat tgg att 683 
Ala Thr Tyr Cys Phe Gin Met Phe Gly Asp Arg Val Lys Tyr Trp He 

195 200 205 

aca att cac aac cca tat eta gtg get tgg cat ggg tat ggg aca ggt 731 
Thr lie His Asn Pro Tyr Leu Val Ala Trp His Gly Tyr Gly Thr Gly 

210 215 220 

atg cat gcc cct gga gag aag gga aat tta gca get gtc tac act gtg 779 
Met His Ala Pro Gly Glu Lys Gly Asn Leu Ala Ala Val Tyr Thr Val 
225 230 235 240 

gga cac aac ttg ate aag get cac teg aaa gtt tgg cat aac tac aac 827 
Gly His Asn Leu He Lys Ala His Ser Lys Val Trp His Asn Tyr Asn 

245 250 255 

aca cat ttc cgc cca cat cag aag ggt tgg tta teg ate acg ttg gga 875 
Thr His Phe Arg Pro His Gin Lys Gly Trp Leu Ser He Thr Leu Gly 

260 265 270 

tct cat tgg ate gag cca aac egg teg gaa aac acg atg gat ata ttc 923 

Ser His Trp He Glu Pro Asn Arg Ser Glu Asn Thr Met Asp lie Phe 

275 280 285 

aaa tgt caa caa tec atg gtt tct gtg ctt gga tgg ttt gcc aac cct 971 
Lys Cys Gin Gin Ser Met Val Ser Val Leu Gly Trp Phe Ala Asn Pro 

290 295 300 

ate cat ggg gat ggc gac tat cca gag ggg atg aga aag aag ttg ttc 1019 
He His Gly Asp Gly Asp Tyr Pro Glu Gly Met Arg Lys Lys Leu Phe 
305 310 315 320 

tec gtt eta ccc att ttc tct gaa gca gag aag cat gag atg aga ggc 1067 
Ser Val Leu Pro He Phe Ser Glu Ala Glu Lys His Glu Met Arg Gly 

325 330 335 

aca get gat ttc ttt gee ttt tct ttt gga ccc aac aac ttc aag ccc 1115 
Thr Ala Asp Phe Phe Ala Phe Ser Phe Gly Pro Asn Asn Phe Lys Pro 

340 345 350 

eta aac acc atg get aaa atg gga caa aat gtt tea ctt aat tta aga 1163 
Leu Asn Thr Met Ala Lys Met Gly Gin Asn Val Ser Leu Asn Leu Arg 

355 360 365 

gaa gcg ctg aac tgg att aaa ctg gaa tac aac aac cct cga ate ttg 1211 
Glu Ala Leu Asn Trp He Lys Leu Glu Tyr Asn Asn Pro Arg lie Leu 
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370 375 380 

att get gag aat ggc tgg ttc aca gac agt cgt gtg aaa aca gaa gac 1259 
He Ala Glu Asn Gly Trp Phe Thr Asp Ser Arg Val Lys Thr Glu Asp 
385 390 395 400 

acc acg gcc ate tae atg atg aag aat ttc etc age eag gtg ett eaa 1307 
Thr Thr Ala He Tyr Met Met Lys Asn Phe Leu Ser Gin Val Leu Gin 

405 410 415 

gca ata agg tta gat gaa ata cga gtg ttt ggt tat act gcc tgg tct 1355 
Ala lie Arg Leu Asp Glu He Arg Val Phe Gly Tyr Thr Ala Trp Ser 

420 425 430 

etc ctg gat ggc ttt gaa tgg cag gat get tae acc ate cgc cga gga 1403 
Leu Leu Asp Gly Phe Glu Trp Gin Asp Ala Tyr Thr He Arg Arg Gly 

435 440 445 

tta ttt tat gtg gat ttt aac agt aaa cag aaa gag egg aaa ect aag 1451 
Leu Phe Tyr Val Asp Phe Asn Ser Lys Gin Lys Glu Arg Lys Pro Lys 

450 455 460 

tct tea gca cac tac tac aaa cag ate ata cga gaa aat ggt ttt tct 1499 
Ser Ser Ala His Tyr Tyr Lys Gin He lie Arg Glu Asn Gly Phe Ser 
465 470 475 480 

tta aaa gag tec acg cca gat gtg cag ggc cag ttt ccc tgt gac ttc 1547 
Leu Lys Glu Ser Thr Pro Asp Val Gin Gly Gin Phe Pro Cys Asp Phe 

485 490 495 

tec tgg ggt gtc act gaa tct gtt ctt aag ccc gag tct gtg get teg 1595 
Ser Trp Gly Val Thr Glu Ser Val Leu Lys Pro Glu Ser Val Ala Ser 

500 505 510 

tec eca cag ttc age gat ect cat ctg tac gtg tgg aac gcc act ggc 1643 
Ser Pro Gin Phe Ser Asp Pro His Leu Tyr Val Trp Asn Ala Thr Gly 

515 520 525 

aac aga ctg ttg cac cga gtg gaa ggg gtg agg ctg aaa aca cga ccc 1691 
Asn Arg Leu Leu His Arg Val Glu Gly Val Arg Leu Lys Thr Arg Pro 

530 535 540 

get eaa tgc aca gat ttt gta aae ate aaa aaa eaa ett gag atg ttg 1739 
Ala Gin Cys Thr Asp Phe Val Asn He Lys Lys Gin Leu Glu Met Leu 
545 550 555 560 

gea aga atg aaa gtc aec cac tac egg ttt get ctg gat tgg gee teg 1787 
Ala Arg Met Lys Val Thr His Tyr Arg Phe Ala Leu Asp Trp Ala Ser 

565 570 575 

gtc ctt ccc act ggc aac ctg tec gcg gtg aac cga eag gee ctg agg 1835 
Val Leu Pro Thr Gly Asn Leu Ser Ala Val Asn Arg Gin Ala Leu Arg 

580 585 590 

tae tae agg tgc gtg gtc agt gag ggg ctg aag ett ggc ate tec gcg 1883 
Tyr Tyr Arg Cys Val Val Ser Glu Gly Leu Lys Leu Gly He Ser Ala 

595 600 605 

atg gtc ace ctg tat tat ccg acc cac gcc cac eta ggc etc ccc gag 1931 
Met Val Thr Leu Tyr Tyr Pro Thr His Ala His Leu Gly Leu Pro Glu 

610 615 620 

ect ctg ttg cat gcc gac ggg tgg ctg aac cca teg acg gcc gag gcc 1979 
Pro Leu Leu His Ala Asp Gly Trp Leu Asn Pro Ser Thr Ala Glu Ala 
625 630 635 640 

ttc cag gcc tac get ggg ctg tgc ttc cag gag ctg ggg gac ctg gtg 2027 
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Phe Gin Ala Tyr Ala Gly Leu Cys Phe Gin Glu Leu Gly Asp Leu Val 

645 650 655 

aag etc tgg ate aee ate aac gag eet aac egg eta agt gac ate tac 2075 
Lys Leu Trp He Thr He Asn Glu Pro Asn Arg Leu Ser Asp He Tyr 

660 665 670 

aac cgc tct ggc aac gac acc tac ggg gcg gcg cac aac ctg ctg gtg 2123 
Asn Arg Ser Gly Asn Asp Thr Tyr Gly Ala Ala His Asn Leu Leu Val 

675 680 685 

gcc cac gee ctg gee tgg cgc etc tac gac cag cag tte agg ccg tea 2171 
Ala His Ala Leu Ala Trp Arg Leu Tyr Asp Gin Gin Phe Arg Pro Ser 

690 695 700 

cag cgc ggg gee gtg teg ctg teg ctg cac gcg gac tgg gcg gaa cec 2219 
Gin Arg Gly Ala Val Ser Leu Ser Leu His Ala Asp Trp Ala Glu Pro 
705 710 715 720 

gee aac eec tat get gae teg cae tgg agg geg gee gag cgc tte etg 2267 
Ala Asn Pro Tyr Ala Asp Ser His Trp Arg Ala Ala Glu Arg Phe Leu 

725 730 735 

cag tte gag ate gcc tgg tte gcc gag ccg etc tte aag acc ggg gac 2315 
Gin Phe Glu He Ala Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp 

740 745 750 

tac ccc gcg gcc atg agg gaa tac att gcc tec aag cac cga egg ggg 2363 
Tyr Pro Ala Ala Met Arg Glu Tyr He Ala Ser Lys His Arg Arg Gly 

755 760 765 

ctt tec age teg gcc ctg ccg cgc etc acc gag gcc gaa agg agg ctg 2411 
Leu Ser Ser Ser Ala Leu Pro Arg Leu Thr Glu Ala Glu Arg Arg Leu 

770 775 780 

etc aag ggc acg gte gac tte tgc gcg etc aac cac tte acc act agg 2459 
Leu Lys Gly Thr Val Asp Phe Cys Ala Leu Asn His Phe Thr Thr Arg 
785 790 795 800 

tte gtg atg cae gag cag etg gcc ggc age cgc tac gae teg gac agg 2507 
Phe Val Met His Glu Gin Leu Ala Gly Ser Arg Tyr Asp Ser Asp Arg 

805 810 815 

gae ate cag ttt ctg cag gac ate acc cgc ctg age tec ccc acg cgc 2555 
Asp He Gin Phe Leu Gin Asp He Thr Arg Leu Ser Ser Pro Thr Arg 

820 825 830 

ctg get gtg att ccc tgg ggg gtg cgc aag ctg ctg egg tgg gtc egg 2603 
Leu Ala Val He Pro Trp Gly Val Arg Lys Leu Leu Arg Trp Val Arg 

835 840 845 

agg aac tac ggc gae atg gac att tac ate ace gcc agt ggc ate gac 2651 
Arg Asn Tyr Gly Asp Met Asp He Tyr lie Thr Ala Ser Gly lie Asp 

850 855 860 

gae cag get etg gag gat gae egg etc egg aag tac tac eta ggg aag 2699 
Asp Gin Ala Leu Glu Asp Asp Arg Leu Arg Lys Tyr Tyr Leu Gly Lys 
865 870 875 880 

tac ctt cag gag gtg ctg aaa gca tac ctg att gat aaa gte aga ate 2747 
Tyr Leu Gin Glu Val Leu Lys Ala Tyr Leu He Asp Lys Val Arg He 

885 890 895 

aaa ggc tat tat gca tte aaa ctg get gaa gag aaa tet aaa ccc aga 2795 
Lys Gly Tyr Tyr Ala Phe Lys Leu Ala Glu Glu Lys Ser Lys Pro Arg 

900 905 910 
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ttt gga ttc ttc aca tct gat ttt aaa get aaa tec tea ata caa ttt 2843 
Phe Gly Phe Phe Thr Ser Asp Phe Lys Ala Lys Ser Ser He Gin Phe 

915 920 925 

tac aac aaa gtg ate age age agg gge tte cct ttt gag aae agt agt 2891 
Tyr Asn Lys Val He Ser Ser Arg Gly Phe Pro Phe Glu Asn Ser Ser 

930 935 940 

tct aga tgc agt cag ace caa gaa aat aca gag tge act gtc tgc tta 2939 
Ser Arg Cys Ser Gin Thr Gin Glu Asn Thr Glu Cys Thr Val Cys Leu 
945 950 955 960 

ttc ctt gtg cag aag aaa cca ctg ata ttc ctg ggt tgt tgc ttc ttc 2987 
Phe Leu Val Gin Lys Lys Pro Leu He Phe Leu Gly Cys Cys Phe Phe 

965 970 975 

tec acc ctg gtt eta etc tta tea att gee att ttt caa agg cag aag 3035 
Ser Thr Leu Val Leu Leu Leu Ser He Ala He Phe Gin Arg Gin Lys 

980 985 990 

aga aga aag ttt tgg aaa gca aaa aae tta caa eae ata eea tta aag 3083 
Arg Arg Lys Phe Trp Lys Ala Lys Asn Leu Gin His He Pro Leu Lys 

995 1000 1005 

aaa gge aag aga gtt gtt age taaactgate tgtetgcatg atagacagtt 3134 
Lys Gly Lys Arg Val Val Ser 
1010 1015 
taaaaattca tcccagttcc atatgctggt aacttacagg agatatacct gtattataga 3194 
aagacaatct gagataeagc tgtaaccaag gtgatgacaa ttgtctctgc tgtgtggttc 3254 
aaagaacatt cccttaggtg ttgacatcag tgaacteagt tcttggatgt aaacataaag 3314 
gcttcatcet gaeagtaagc tatgaggatt acatgctaea ttgettetta aagtttcatc 3374 
aactgtattc catcattctg c ttt age ttt catctctace aatagctact tgtggtacaa 3434 
taaattattt ttaagaagaa aaaaaa 3460 
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